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The Need
• It is widely accepted that mankind's current interaction with

nature cannot be sustained.
• Nature's productive ability is declining;

 - Farmland, oceans, forests
• Pollution is constantly increasing and

 - Pesticides, herbicides, heavy metals
• Population is growing by 90 million people per year.

-  3B in 1960, 6B in 2000, 9-10B in 2050

• The potential for our grandchildren to live good lives is
diminishing.

• We must begin to move to an economically and environmentally
efficient economy

• Our current approach where environmental issues are seen as
overhead has been helpful, but inadequate

• Environmental issues must become part of our strategic goals,
central in our decision processes
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The Funnel:
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History of Industrial Ecology

• The term Industrial Ecology was first used about 1970

• In the 1990s the awareness of our environmental
problems and the need for a system view emerged

• During the 1990s supporting tools were developed

• Articles and books since 1994 have begun to
formalize the field
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Industrial Ecology
• The means to rationally approach and maintain a

desirable carrying capacity with continuing
economic evolution

• Industrial systems are viewed in concert with natural
systems, not as separate from them

• A systems view to optimize the total materials cycle,
from raw materials through manufacturing and use
to final disposal

• The focus is on optimizing use of resources, energy
and capital throughout the system
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The Work to be Done
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The Ideal

End 
of life

Minimum
Extraction

Raw Material
Processing

Trans-
portation

Trans-
portationTrans-

portation

Consumer Use Trans-
portation

Manufacturing

12

Zero Waste Alliance

Concepts  & Tools
• System View of all activities

• Material and Energy flows studies (Industrial Metabolism)

• Dematerialization and Decarbonization

• Extended Producer Responsibility (Product Stewardship)

• Eco-efficiency

• The Natural Step

• Environmental Management Systems (ISO 14001)

• Life Cycle Analysis

• Design for the Environment

• Supply Chain Management

• Eco-Industrial Parks
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IEEE Definition of Industrial Ecology

Industrial Ecology  is the objective, multidisciplinary study of industrial and
economic systems and their linkages with fundamental natural systems.

It incorporates, among other things, research involving energy supply and use,
new materials, new technologies and technological systems, basic sciences,
economics, law, management and social sciences.  Although still in the
development stage, it provides the theoretical scientific basis upon which
understanding, and reasoned improvement of current practices can be based.
Oversimplifying somewhat, it can be thought of as ‘the science of
sustainability.’  It is important to emphasize that industrial ecology is an
objective field of study based on existing scientific and technological
disciplines, not a form of industrial policy or planning system.

From”White Paper on  Sustainable Development and Industrial Ecology”
issued by the Institute of Electrical and Electronic Engineers, Inc.

(IEEE)
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